Quantity of milk production has got impetus during the last decades but quality aspect of milk is getting more and more importance nowadays, as Indian population is becoming more health conscious, as well as dairy farmers of different dairy progressive states also understand the importance of clean milk production. Though the condition of West Bengal is very peculiar, as dairying in the state is still an under developed proposition.The main focus of the investigation was to study the status of clean milk production vis-à-vis knowledge level of dairy farmers regarding clean milk production and to investigate the effectiveness of multimedia based extension intervention on the knowledge level of farmers. Two district namely Nadia and North 24 parganas have been selected randomly for the research. From each district 2 blocks have been chosen randomly and then two villages have been chosen from each block by random sampling method. From each village 15 respondents were selected on the basis of having at least two dairy animals out of which one should be in milk. Information need analysis of the respondents was done to develop one multimedia according to their need of information. The duration of developed multimedia was 10 minutes and 11 seconds. Responses were collected before showing multimedia to assess the knowledge level of the respondents and after showing multimedia two times responses were collected. Data were collected by structured interview schedule. After analysis of data it was found that Most of the respondents (75.00 %) preferred stripping and knuckling method of milking, because of small size of their animal's teats and also found that all the young dairy farmers (11.67 % of the respondents) fell in low knowledge score category pertaining to CMP where as all the old farmers (10.83 % of the respondents) fell in high knowledge score category and significant difference was seen after exposing to multimedia in post test knowledge score as well as in retention knowledge test score.
Introduction
India ranks first in milk production, accounting for 18.5 percent of world production, achieving an annual output of 176.35 million tons during 2017-18 as compared to 165.40 million tons during 2016-17, recording a growth of 6.60 % (NDDB Annual report, 2017-18) . According to Gupta (2003) clean milk can be defined as milk coming from healthy milch animal possessing normal flavour, devoid of dirt and filth containing permissible limit of bacteria and essentially free from adulterants, pathogens, various toxins, abnormal residues, pollutants and metabolites. The composition of milk makes it an optimum medium for the growth of microorganisms that may come from the interior of the udder, exterior surfaces of the animal, milk handling equipment and other miscellaneous sources such as the air of the milking environment (Worku et al. 2012) . Milk has nutrients that make it suitable for the rapid multiplication of bacteria that cause spoilage. Unhygienic production, poor handling and undesirable practices such as addition of water or other substances can introduce bacteria or germs that cause spoilage (Paul et al. 2004 ). Good quality raw milk must be: free from debris and sediment free from off-flavours, low in bacterial counts, normal composition and acidity, free of antibiotics and chemical residues, safe for human consumption and free from disease producing microorganisms, high in keeping quality, high in commercial value, can be transported over long distances. Therefore, good hygiene is essential whether the animals are milked by hand or machine https://doi.org/10.33785/IJDS.2019.v72i04.012 (Barbuddhe & Swain, 2008) . Contamination can originate from insufficiently cleaned milking equipment when, during milking, microorganisms adhered to surfaces of the milking equipment are released into the milk (Vissers & Driehuis, 2008) . Inadequate cooling of the milk, improper udder preparation methods, unclean milking equipment and the water used for cleaning purposes are considered as the main source of milk contamination (Alehegne, 2004) . Farmers in general deficit in knowledge on clean milk production which can be observed from this study as the farmers were having less knowledge on clean milk production aspects. This study was mainly conducted to assess the status of clean milk production and to observe the effectiveness of multimedia on knowledge gain of dairy farmers.
Materials and Methods
The study was purposively conducted in the state of West Bengal. Two district namely Nadia and North 24 parganas have been selected randomly for the research. From each district 2 blocks i.e. total 4 blocks have been chosen randomly and then two villages have been chosen from each block by random sampling method. From each village 15 respondents were selected on the basis of having at least two dairy animals out of which one should be in milk. Data were collected by structured interview schedule. Multimedia was developed which includes slides, pictures, audio and video etc. after developing multimedia, knowledge test was developed. English and English (1961) defined Knowledge as a body of understood information possessed by an individual or by a culture. For the development of knowledge test, items were selected based on the analysis of difficulty index, discrimination index and point Bi-serial correlation. Items were analyzed for difficulty level and range was used from 35 to 70. For the analysis of discrimination index the range was used from 0.30 to 0.55. Here it may be noted that the upper and lower limits of difficulty and discrimination indices, on the basis of which items are selected are arbitrary, and are decided in each research on the basis of values obtained by computation. Items were found significant at 1 percent level of significance on point bi-serial correlation was selected for the knowledge test.
The split half method was used to calculate the reliability of developed knowledge test on clean milk production. Odd number items and even number items were segregated and subsequently correlation value of two sets of data was calculated and the value was 0.68. Spearman-Brown formula was used to calculate the reliability coefficient of the whole test. The reliability coefficient of the whole test was 0.81 which was significant at 1 percent level of significance.
Content validity of the test was ensured as all the items of knowledge test was developed through consultation with experts in the field and by making use of scientific literatures. The content of the test entirely covered different facets of clean milk production. Categorization of respondents in to low, medium and high is done by square root cumulative frequency method.
Responses were collected before showing multimedia to assess the knowledge level of the respondents and after showing multimedia two times responses were collected. At first, just after showing multimedia to assess post test score and second time, after a gap of one month to assess the retention score of the respondents. Chi-square test was used to observe the association between different variable and pre-test knowledge scores of the respondents.
The chi-square test statistic is calculated by using the formula: Where, O represents the observed frequency. E is the expected frequency Then, Analysis of data was done in SPSS, 20.
Results and Discussion
Status of clean milk production at field level General Cleanliness Table 1 shows that, all the respondents were cleaning their animal shed daily. Every respondent was cleaning utensil before milking. Most of the respondents were cleaning their animal from 3 days to weekly interval as the data were collected during winter season. Shivakumar et al. (2011) worked on "Perceptions of Dairy Farmers of Gadag district in northwestern part of Karnataka state, India regarding Clean Milk Production" and experienced that clean milk production is one of the important aspect in enhancing the quality of milk. Table 2 shows that, none of the respondents were following the practice pertaining to cleaning animal udder before and after milking. Patel et al. (2014) revealed that Splashing of water on udder or teats and washing of hand before milking was followed by most (97.50%). Similarly, in the study also it was found that, most of the respondents (74.17 %) cleaning their hands before milking with some detergent. Patil et al. (2009) also suggested that Majority of the dairy farmers did not know that the milker should be healthy and free from bad habits. This might be because of their ignorance about their personal health and spreading of zoonotic diseases through humanly infection by milk. Not even a single farmer provided separate place to animal for milking purpose. Only 26.66 percent of the respondents were using cleaning agent for their animal and most of the respondents 73.34 percent were not using any cleaning agent for their animal. All the farmers were providing clean and safe drinking water to their animal which was a positive aspect of clean milk production.
Aspects of clean milk production
Most of the respondents (70.00 %) were using cleaning agent for utensil cleaning. There are various types of cleaning and sanitation agents that have been specially designed to clean and disinfect milk-handling equipment (Lore et al. 2006) . Few respondents (9.16 %) were sun drying their utensil after cleaning and most of them (90.84 %) were not practicing the same. No one preferred warm water for cleaning purposes. Around (43.34 %) of the respondents used soap or detergent for cleaning their hands. Not even a single respondent provided feed to animals during milking.
Most of the respondents (75.00 %) preferred stripping and knuckling method of milking, because of small size of their animal's teats. Similar finding of high rate of Knuckling practice (74.4%) was also reported by Sinha et al. (2010) . Around 71.67 percent of the respondents were using sieve during transferring milk from one can to another and rest were not using any kind of sieve. Not even a single respondent were using teat dip solution after milking for cleaning of teats of animals. Most of the famers (72.50 %) were providing fresh feeding material to their animals and rest of the respondents (27.50 %) were not even conscious about the benefits of providing fresh feeding to animals. Farmers were not aware about the fact that animal should not allowed to be sit for 30 minutes after milking.
All the respondents were using oil before milking but they were unaware about the ill effects of using oil before milking. Respondents were not having Knowledge knuckling method of milking can make injuries on teat of animal. Most of the farmers (79.17 %) were using steel utensil for milking purpose and remaining (20.83 %) were using other utensils made of other materials. Respondents were not using hand gloves during transfer of milk from one can to another. Large number of respondents (66.67 %) was using close mouthed cans for transportation purpose and remaining respondents (33.33 %) carried open mouthed cans. Table 2 suggested that cleaning of animal udder before and after milking was not done because they were unaware about the positive effects of this aspect. Most of the farmers were cleaning their hands before milking but very few were cleaning with some detergent or any other cleaning agent. As area is limited for animal
Sl. No. Items
Daily 3 days interval Weekly More than week 1.
Cleaning of animal shed 120 0 0 0 2.
Cleaning of milking utensil 120 0 0 0 3.
Cleaning of animal 0 62 (51.67) 55 (45.83) 3 (2.50) Cleaning of animal udder before and after milking 0 (0) 120 (100.00) 2.
Cleaning of hands before milking 89 (74.17) 31 (25.83) 3.
Providing separate place for milking 0 (0) 120 (100.00) 4.
Using cleaning agent for animal 32 (26.66) 88 (73.34) 5.
Providing clean drinking water for animal 120 (100.00) 0 (0) 6.
Using cleaning agent for utensil 84 (70.00) 36 (30.00) 7.
Sun drying of utensil after cleaning 11 (9.16) 109 (90.84) 8.
Prefer warm water for cleaning purpose 0 (0) 120 (100.00) 9.
Using any soap/detergent for cleaning of hands 52 (43.34) 68 (56.66) 10.
Providing feed to animal during milking 0 (0) 120 (100.00) 11.
Prefer milking with full hand method 30 (25.00) 90 (75.00) 12.
Using sieve during transferring milk from one can to another 86 (71.67) 34 (28.33) 13.
Using teat dip solution after milking for cleaning of teats 0 (0) 120 (100.00) 14.
Providing fresh feeding material to animal 87 (72.50) 33 (27.50) 15.
Knowledge regarding animal should not sit for 30 minutes after milking 0 (0) 120 (100.00) 16.
Using oil before milking 120 (100.00) 0 (0) 17.
Knowledge regarding knuckling method of milking make 0 (0) 120 (100.00) injuries on teat of animal 18.
Using steel utensil for milking purpose 95 (79.17) 25 (20.83) 19.
Using hand gloves during transfer of milk from one can to another 0 (0) 120 (100.00) 20.
Using closed mouthed cans for transportation purpose 80 (66.67) 40 (33.33) Table 2 Aspects of clean milk production (n=120)
Figures in parenthesis indicate percentage
shed and hence, farmers were not providing separate place for milking. Most of the farmers were cleaning their animal with only water without using any cleaning agent or detergent. All the farmers took utmost care while providing drinking water to their animal. Most of the farmers were using detergent for cleaning of utensil. Few respondents were keeping their utensil for sun drying and most of them were keeping in the house after cleaning as the farmers were not aware about the fact that sun drying of utensils is essential for clean milk production. Farmers were not using warm water for cleaning purpose rather they were using normal water. About half of the respondents were using cleaning agent for cleaning of their hands. Farmers were not providing feed to animals during milking because they felt that animal will get disturbed during milking and animal should be very calm during milking. Most of the farmers preferred milking with stripping or knuckling method because of small teats of their animals. Most of the respondents were using sieve during transferring milk from one can to another to remove dust of any kind from the milk. Farmers were not having knowledge on teat dip solution hence, not even a single farmer was using teat dip solution. Most of the farmers were providing fresh feeding material to their animals. All the farmers were using oil before milking on teats of their animals as this practice help them to milk their animal easily. Farmers did not know that knuckling method of milking can create injuries on (n=120) teats of animals. Most of the respondents were using steel utensil while others were using aluminium utensil. Farmers were not using hand gloves during transferring of milk from one can to another as they were not aware about the essentiality of using gloves for production of clean milk. Most of the respondents were using closed mouthed cans to avoid addition of dirt during transportation process.
Distribution of different categories of respondents according to knowledge test score
A perusal of the Table 3 suggested that all the young dairy farmers (11.67 % of the respondents) fell in low knowledge score category pertaining to CMP where as all the old farmers (10.83 % of the respondents) fell in high knowledge score category. Sarangi (2006) reported that the knowledge level of dairy farmers regarding clean milk production was high level ( Here also chi-square suggested that the variables mass media exposure and knowledge score were associated with each other, which mean with more exposure to mass media the respondents tend to have more knowledge on clean milk production. Table 3 suggested that the old respondents were having better exposure to the clean milk production than their younger counterpart due to long association with dairy farming and as a result of that, all the old respondents fell in high knowledge score category. As education did not play a critical role pertaining to knowledge regarding clean milk production for that reason most of the respondents fell in medium knowledge score and illiterate respondents were also having medium knowledge score similar to educated farmers. Srivastava (1990) viewed that radio and television are capable of transcending literacy barrier and therefore, could have become media for mass education. There have been efforts in this direction in all the countries with variable effects. In India radio and television are being used in education with the satisfactory results. High experience farmers were found to have better exposure to the clean milk production than low experience farmers and as a result all the high experience farmers fell in high knowledge score category.
Farming is the main occupation in rural areas as a result of that most of the respondents came from farming family and they were having medium to high knowledge scores. Farmers with high land holding were also having the high resource availability which helped them to acquire newer technologies and as a result of that they have exposure to clean milk production which was not possible by the farmers with low land holding. As a result, all the high land holding farmers fell in high knowledge score category. Herd size also played a vital role in exposure to clean milk production which can be seen that, most of the farmers with large herd size fell in high knowledge score category when compared with farmers with low herd size. Most of the farmers with low herd size fell in low knowledge score category.
Farmers with high annual income were having high exposure to clean milk production than low annual income group farmers because of their capability of engage in modern farming practices and they were also trying to apply scientific practices to increase their profit as well as to maintain proper health of their herd. As a result of that all the high income group respondents fell in high Related to cleanliness of milking utensil 18 (15.00) 102 (85.00) 0 (0) 71.66 IV Table 4 Information needs analysis of the respondents pertaining to clean milk production (n=120) Related to general cleanliness of milk man 140 Video, audio 6.
Figures in parenthesis indicate percentage
Related to feeding material for clean milk 62 Video, audio production 7.
Related to milking methods 34 Video, audio 8.
Related to cleanliness of milking utensil 59 Video, audio 9.
Total duration 611 Slides, texts, pictures, audio, video Most of the farmers with medium extension contact fell in medium knowledge score category whereas all the farmers with low extension contact farmers fell in low knowledge score category because they were not much interested to take dairying as a serious business; as well as they were also not getting scientific information due to their low extension contact. All the farmers with high mass media exposure respondents fell in medium to high knowledge score on the other hand, low mass media exposed respondents fell in low knowledge score category, this showed that exposure to mass media have positive impact on knowledge scores.
Information needs analysis of the respondents pertaining to clean milk production A perusal of Table 4 indicates that, respondents showed their highest (95.00 percent mean score) inclination to get information related to cleaning of animals and it got 1 st rank in information need analysis because farmers take utmost care of their animal like their family members and hence, they were willing to get as much as information possible on cleaning of animals. Respondents were least (63.88 % mean score) concerned about the information related to hygiene of milk man which ranks 7 th in information need analysis table, as in the study area the milkman were outsiders (locally called gwala) and hence, respondents were not much concerning about their cleanliness. Moreover they were also not much concern about the health and hygiene status of milk man as the respondents were not have knowledge that unhygienic and unhealthy condition of milk man can also deteriorate the quality of milk. Table 5 shows that the introduction part of the developed multimedia was having duration of 99 seconds in which slides, texts, pictures, audio, video have been included. The developed multimedia had captured shot on cleaning of animal shed (102 Seconds) which include video and audio. The shot was providing information on cleaning aspects of animal shed to the farmers. For providing information on cleaning of animal, shot was captured (75 seconds) with audio and video in which the cleaning of animal and washing of animal udder with towel was shown. Around 40 seconds duration of shot on cleaning agent was developed in which video, audio and picture of potassium permanganate was used to provide information related to cleaning agent. Information on general cleanliness of milk man (140 seconds) was provided with video and audio in which cleaning aspects related to milk man was shown like health status of milk man and trimmed hair and nails of milk man etc. Information related to feeding material for clean milk production (62 seconds) was provided in which chopped fodder was shown with audio. Around 34 seconds duration of shot was developed to provide information on milking with full hand method. Information on cleaning of utensil was provided through audio and video (59 seconds) in which cleaning as well as sun drying of utensil was shown.
Duration of shots included in video
Paired t-test for pre-test knowledge score and post test knowledge scores A perusal of Table 6 suggested that, there was significant difference in pre-test knowledge score and post test score at 1 percent level of significance. This suggested that the multimedia has impacted the knowledge level of farmers regarding clean milk production. Similar findings were reported by Vidya et al. (2010) who revealed that significant difference have been found in the mean scores of knowledge level of respondents in pre and post exposure stages.
Paired t-test for pre-test knowledge score and retention knowledge test score A perusal of Table 7 suggested that, there was significant difference in pre-test and retention test score at 1 percent level of significance. This suggested that the multimedia has impacted the knowledge level of farmers regarding clean milk production even after a gap of one month. Study conducted by Hassan (2011) revealed that the difference in means of pre-test and retention test is highly significant with regard to all dairy farming practices like clean milk production.
Conclusions
This study was conducted to assess the knowledge level of dairy farmers pertaining to clean milk production as India is leading in milk production but quality of milk production is a major concern. Multimedia was a good extension option to provide information related to clean milk production, as very few farmers were having exposure to multimedia related to clean milk production. Multimedia based extension intervention can increase the knowledge retention level of farmers and thus imparting knowledge pertaining to different aspects of dairy farming multimedia can be an effective tool. It was concluded from the study that farmers were definitely affected by exposure to multimedia which can be seen from the t-value. As most of the farmers were illiterate and studied up to lower level so that there was a need to disseminate information through multimedia which could be effective to get desired change irrespective of education status of respondents. Dissemination of information through multimedia had positive impact on knowledge level of the farmers, thus for dissemination of information through multimedia can be an effective extension option.
